Cold storage sensitizes rat femoral artery to an endotoxin-induced decrease in endothelium-dependent relaxation.
Cold-stored arteries, tissues or organs are transferred in vascular, reconstructive and transplantation surgery. The function of transferred vessels and tissues diminishes when infection complicates transplantation, thereby contributing to morbidity. To evaluate the mechanisms involved, the effects of cold storage on basal vascular reactivity and the sensitivity to the vascular effects of endotoxin were tested in isolated rat femoral artery segments. A crossover design was followed, so that prior to cold storage 4 vessels were incubated for 2 h at 37 degrees C with endotoxin (Escherichia coli 0127:B8, 50 microg mL(-1)) in Krebs solution and 4 with Krebs solution only, while, after cold storage, segments from the former vessels were incubated with Krebs solution only and segments from the latter with endotoxin in Krebs solution. Vascular reactivity was tested in a wire myograph by the addition of depolarizing 125 mM KCl or norepinephrine (NE) as well as the endothelium-dependent vasodilator acetylcholine (ACh) and endothelium-independent vasodilator sodium nitroprusside (SNP). Cold storage did not affect vascular reactivity in the absence of endotoxin. Endotoxin decreased maximum response to NE prior to storage and sensitivity to SNP prior to and after cold storage. After cold storage, endotoxin decreased relaxation to ACh and increased vasoconstriction in response to KCl and NE (P < 0.05). We conclude that cold storage does not alter endothelial and smooth muscle function but sensitizes rat femoral artery to an endotoxin-induced decrease in endothelium-dependent relaxation and thereby to an increase in vasoconstrictor responses, whereas endotoxin alone only decreases receptor-dependent vasoconstrictor responses and sensitivity to NO donors. This may explain in part the detrimental effect of infection on function of cold-stored arterial grafts and tissue/organ transfers.